In recent years it has been realized that quantum entanglement could have many applications in the nascent field of quantum information technology [1] . While most existing sources for entangled photons rely on nonlinear optical effects [2] , triggered entangled photons provide the benefit of being event-ready for application. The radiative decay of biexcitons in a quantum dot (QD) has been proposed [3] and recently demonstrated [4, 5, 6 ] as a source of triggered polarization-entangled photon pairs. However, in most cases the anisotropy-induced exciton fine structure splitting destroys this entanglement. The key to the generation of entangled photon pairs in a QD is therefore the suppression of the exciton polarization splitting. Seeded self-ordering, which involves the self-formation of nanostructures at nucleation sites introduced by a substrate patterning process [7] , is particularly attractive because it allows for control over the size and shape of the QD. In particular, pyramidal QDs grown in this way on (111)B GaAs substrates have a higher symmetry (C 3v ) [8] as compared with self-assembled Stranski-Krastanow QDs (C 2v ). This feature makes them a prime candidate for efficient sources of entangled photons.
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We demonstrate entangled photon emission from as-grown pyramidal dots without any post processing steps like annealing or without the use of a distributed Bragg reflector (DBR) cavity as reported in [4, 5, 6] . Polarization entanglement is demonstrated by the presence of strong photon correlations for different orthogonal measurement bases and by the form of the two-photon density matrix. The inherent symmetry and site control of our dots enables a larger yield of dots emitting entangled photons. The investigated QD arrays are grown in tetrahedral pyramids arranged in a hexagonal matrix with 500nm spacing, which corresponds to a dot density of #5x10 8 dots/cm 2 , made on a (111)B GaAs substrate using electron beam lithography and wet etching. The InGaAs/GaAs QDs were growing using organometallic chemical vapour deposition as described in details elsewhere [9] . Single dots were isolated from the array by etching 350nm wide posts encompassing single pyramids, using post-growth electron beam lithography and dry etching. Figure 1(a) represents a typical low-temperature photoluminescence spectrum from a mesa containing a single dot. The QDs exhibit extremely low (~1meV) inhomogeneous broadening due to the seeded growth process. The identification of the different spectral lines is done based on excitation dependence and photon correlation measurements. The latter were performed using a Ti-Sa laser for excitation above the GaAs barrier (700nm wavelength) and a Hanbury Brown and Twiss coincidence setup. Figure 1(b) shows the autocorrelation trace for the X-line, demonstrating clear photon antibunching.
To gain insight into the two-photon states arising from the cascade 2X-X decay, polarization resolved crosscorrelation measurements have been performed in pulsed excitation. Figure 2 details the second order correlation traces measured in the rectilinear, diagonal and circular bases. We observe strong photon bunching for collinearly polarized (HH;VV;DD) XX and X photons in the rectilinear and diagonal bases; as expected, for a pair of entangled photons, the strong bunching is seen only for the contra-circular (RL) basis. Quantum state tomography (after [10] ) was performed on three different QDs to derive the corresponding two-photon density matrices. The spectral resolution of the setup was 100PeV. The two-photon density matrix thus obtained is depicted in Fig. 2 . Table 1 tabulates the results for the different tests for entanglement proposed in the literature [10] . Two different QDs test positively for all test of entanglement while the third QD does not. The fluctuations of the entanglement test parameters across the QD array and the resulting <100% yield is probably due to small variations in the QD symmetry from pyramid to pyramid due to small variations in the local growth rates of the pyramidal facets. This, in turn, would yield variations in the energy splitting for the two linear base polarizations from dot to dot. Emission of entangled photons from high symmetry site-controlled pyramidal quantum dots has the potential of being a source for quantum communication applications.
